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(57)Abstract: 

PURPOSE: To extend the fatigue life to foreign matter 
included lubrication by forming a race from an alloy steel 
containing C, Si, Cr, Mn in specified weight ratios, 
hardening and tempering it at specified temperatures 
after carbonitriding treatment to make the residual 
austenite on the surface layer part to a specified %. 
CONSTITUTION: At least a race is formed of an alloy 
steel containing 0.8-1.2%, by weight, of C, 0.4-1.0% of 
SiO, 0.2-1.2% of Cr, and 0.8-1.5% of Mn, hardened at 
830-870° C after carbonitriding treatment, and 
tempered to 160-190° C to make the residual austenite 
on the surface layer part to 25-50%. When a bearing 
material is molded from this alloy steel and carbonitrided, 
the austenite undeformed by hardening is present in the 
surface layer part more than in the core part since the 
nitrogen content in the surface layer part is increased to 
reduce the Ms point lower than in the core part. Since 
the nitrogen is therefore rich in the surface layer part to 
enhance the hardening starting temperature, the residual 

austenite in the surface layer part can be enhanced to 25% or more. Thus, the rolling fatigue life 
under foreign matter included lubricating oil environment can be improved. 



ivo 




33d 300 



LEGAL STATUS 

[Date of request for examination] 28.09.2000 
[Date of sending the examiner's decision of 17.06.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 2003-13730 
of rejection] 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAA_YaWtJDA4071 90072... 2006/04/14 



Searching PAJ 



[Date of requesting appeal against examiner's 17.07.2003 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA_YaWtJDA407190072.. 



mB*mmt (j p) (12) & m 4# f*F & # (A) cn>wiw«&"** 

#51^7 -190072 

<43)£:§1B 7 ¥(1995)7 3283 



(51) IntCL 6 
F 1 6 C 33/64 
C 2 1 D 6/00 


10 1 F 9269 - 4K 


r 1 


8f:£3iCD&3 FD (47» 


(21)fflH#^ 


-353236 


(7DHJSSA 


000102692 








(22)fflKB 


^5^(1993)12^279 




Al^fc&TfiHEsWiB 1 TS 3 #17^ 
















=WI*&tWiiW414<di5 








itrtH S*J§ 














(74)ft3A 


#31± 3S£ 



(54) [fff»o««] CtfD«ttoJ(«HttrS 



(57) imfo] 

3o£{t£-£T, «©fiAffl»fc»T£^*ift£SJ»ffc 

»M n ©ilfK«fl£^fe«T»fiR U 8 3 0-8 7 0 °C(D 
*&B££{kLSr> l 0 o - cgK$c& Aft 16 0- 

5-5 0%&CS9S5TS. 




4>&< ifefbstl*. SSittCLT. CO. 8-1. 2 
%. SiO. 4-1. 0%, CrO. 2-1. 2 %£.£>* 
MnO. 8-1. 

mt^i tmm v tern. 8 3 0 - 8 7 0 -c#>6 j&Aft 0 . 1 

6 0-1 9 0 "CO&gffiHtcglf! L L/T, «B8B©»§ 
tf-^f^-f h£2 5-5 0%tLfcCtmmt?Z> 

2 ] ±M&£$m&M o 0 . 3 y^xr^mr 

hfflm 1 I54£©fe# K> liS©^^?*. 
[I8#^3] «Ant»O3 0 o*c*>e.i 5 o*c*-c© 
SK^B©?S£PbEH£0. 2 cnr'teTF'iLfciiWSIl 

[0 0 0 1 ] 
[0 002] 

[ i «?&ns ] ttstm iittt, se**> 6 . 
w«JM»««i©«SA*x«RL.*t*s. «ptc, mmxm&tk 

h5©t, *£©g|ffi*&*&#, iBfttt^tcSiSI OtK 
# f) ffcg©»|jtt& <t KIM* i ©fcjt® , 
H©*M- WS*ffi«l.T. iAtiftllWttt, -IS 
(Cite** <3 gg&SHlM&^+a-T?* -3 fc. 

[0003] ^(D^mm^mcom^^mt 

Ktt. S U J 3 Mt§3<DA S i iTHMn ©tt3f»** 

m< mm?z&.m& l mhtix\,*z> (#<2rBg6 2-294 

8 7 ^fSP©^{bJl*fJffl-r^fe© 
tc, *B^SF3 2 1 6 8 6 9#&Cg8^S4i;fc<fc5tC < ft 

%>Z>. $ibic. IfcmmQ 0 -9 2 4 6 3#&«K:Hii*3 

± 5 k, mmmitmc 200 -ct(±©iss^M 0 * 

[0004] ±E©*a«Ati*!!!at>awawwfts* c 
»d. coaa*- an- 4 i- 

^£fg«>6ft-5>rt5< ±i2©«fc5&< SfejgAT©?SitSI 



(2) 1$J|f7-l 90 0 7 2 

2 

[ooo5] mmw><onm*-*Ti- h £ 

[0 0 0 6 ] 

10 Sc<ife«iiBi% k mStbCCLT, CO. 8-1. 2 

SiO. 4-1. 0%, CrO. 2-1. 2%SO' 
MnO. 8-1. 5%^SWT&1^§WCJ:^J&U 
gKlftffillWI, 8 3 0-8 7 0 TSfDaOKHfr <5> 
SAftT 5 <t*Kl, 1 6 0-1 9 0 'C©att«H«:«B5 
Lit, *«SP<2SS:*-*^-Y b£2 5-5 0%<b 

[0 0 0 7 ] *«M©J»»a*j£«, is^^wsra 

■rcitc^D. aHucMsat-^t^ 2 5-5 

[ 0 0 0 8 ] &£ffi<Dm$titH<*X. CO. 8—1. 2 

■»*Wfc-T4ft:«>"C*4. CrO. 2-1. 2%i"T 
CrO. 2%*Sir«, K<fcft**J5Ei*r. * 
■®Btt#&R&U 1. 2%£S;i££ i «<t?»3WtI^ 

[0 0 0 9 ] Silt 3Sei/T*JI03»H*-^^^ 
b£2 5%tUh0tlS<^ «SBELft{fcffi!Stt*i*#l/r, 

30 B«itt*«i«-j--sfca>6co. 4%ja±aswt?ft**s, s 
[o o i o ] Mn». ^Antt^mffibr, 

&4©r, Mnl. 5%*jffi^.ai^HK:itftI-rS. 
[00 1 13 C©<fc5&W«*^iPliLrtt, SUJ 
40 3Pffflt^. Mott, «Ahtt3k*Ote«e> 

rsuj 5»*s«fflsn4. 

[0012] COJ:^ & jfl^^^-Cf*53SH*J5HI5 

(^-X^^-^ h{biag) ^8 3 0-8 7 0 e Ci«< Sr 
50 M<»*5Ci*St*S. CCD^a^-^f^^^ 



(3) 



19 0 0 7 2 



&mx.i&< fswt SAn^sgfiS^ 1 o o°c?ig 

6C % S£l/<li> 9 0-1 2 0TOil<f5 o CCDSSA 

[0 0 13] ftAftMftUE -f MbfflK) 

^8 3 0-8 7 0-Ci »*©*£A*l*S! UfllKJt LtiS 

^or\ *«B«:»sT*ii«:, «iAntc^5*asft« 

COfcfc. jRAhaiO3 00-1 5 
O^CCD^HcD^at^H^O. Zcm'OTa. ~?)\<T 

[0014] m&mitmmiz. ««tt*Rtetci>UKc 

-?Z>t>K COm^at, 8 3 0 — 87 O'GCDSffiffiH-C 

[0015] ^mnvmimfim*. mxtim<ommb 

1 60 — 1 9 0ra>tt««ft»£U Mia 
g^-Xr^ h£2 5-5 0%<Df£H£T£o COS5 

Stf-*^-* hfc£2 5-3 0%cd|eH^M^o CftOC* 



*»Lt, m 1 9 0 WT^^^^T***** 
[0016] 

t-^rt^ hJK>BB«*»^fc. it 1 £St2tc^Tffi 
SW>*r, RUC^Iiil^ (J I SMf 30 2 0 6) £fp 

10 r\ 8 5 0°CtC 1 5 0m i nto&^LTSEKafbLfc. 

ffitfefc* ttiioo'cott+fcftfti/fc. oi*r.. l 

8 0°Cx 2 h©jftRl/«tffofc. 
[0017] ite. (E^9|B8^»#©6W*frtt, 

ilF r ; 17. 6 4kN, SMffiEPmax ; 2. 
6 G P a % @<£jlffi ; 2 0 0 0 rpm fc Wft \ 5 - 

\*> 5 6 ; 1 6 9 h ( mmame t, 

©it) 

SASft: ^TF^XS (KHA3 0 ttSl04 
20 — 1 7 7 Mm) 

S^SAS ; u/ioooccift 

[0018] 

mi] 



[0019] 



mm 


<t¥l&ft (%) 


102 m& 

(h) 




500 tlh 


c 


Si 


tto 


Cr 






A* 


1.0 


0.4 


1.1 


1.2 


146.5 


800 


29.5 


650 


B 


0.75 


0.2 


0.45 


2.0 


45.0 


790 


23.0 


510 


C 


1.0 


1.0 


0.4 


1.4 


58.0 


805 


25.0 


500 


* ; 


* * [*2] 


mm 


-fb^a* (%) 


1035 m& 
(h) 


ass*** 


500 rih 


c 


S i 


M n 


C r 


mm 




D 


1.0 


0.25 


0.4 


1.5 


43.6 


0.35nnt 


27.5 


590 


E 


1.0 


1.1 


0.4 


1.4 


58.1 


0.3 


25.0 


530 


F* 


1.0 


0.4 


1.1 


1.2 


135.0 


0,5 


30.0 


630 







[0020] tsmmmzm 1 £* 2 *mwx.& 

m L tcmof&S: \t > A«»T K *$ 1 » T * 

5 0 0 e Cxih ©ffl#»©*Ilfl[*s H v 6 0 0 feLb* 
[0 0 2 1 ] ««K{bL«RLfca©3«a*-X^^ 



^^S#r * £ c 4 

[0022] lAS^ur J 1 Sff 6 2 0 6t 6 
3 0 6il, TOiOt, SU J 2S@£ SU J 3£@£3I 

50 ^<Dftt&9i2* 8 3 0°CX rain©t-^ft>f 



(4) 



5 



m i n&lf&kL&ft 



[0023] (E*s9Si»**Kiitt, m&i&mm cmm 

12. 2 5kN) ilMAWS (I1B. 9kN) 
HIF r ; 6. 9kN, ig^MEPmax ; 3. 2GP 



7 - 1 9 0 0 7 2 

6 

I+Sirft ; 1 9 1 h (S«?iS7vJgUOi*) 
BAUft: iSTsTWAXtil ( K H A 3 0 , S1104 
- 1 7 7 urn) 

JMh&A*:0. 4g/1 00 0 cctt 

[0 0 2 4 ] 
[S3] 



a % llf^Iffi ; 2 0 0 0 rpm , 



ttrS 
St 


fig 




(20 


(MPa) 


1 0 %f$& Ch) 






6206 


SUJ2 


&m&A 


1 0 


- 1 0 0 


1 1 4 


1 7 


SUJ2 




2 7 


- 1 5 0 


1 4 4 


4 1 


SUJ3 




2 5 


- 1 0 0 


3 3 2 


3 8 


SUJ3 




2 8 


- 1 5 0 


4 3 2 


9 2 


6306 


SUJ2 




1 0 


- 1 0 0 


3 3 7 


3 7 



[ o o 2 5 ] *3 icm Ltc j: 5 K. %mmm$A{t L 

SUJ 3fciH»aft«HltJSrc4KJ:»), 17>^/Jn 
[00 26]*4Ktt, aKaMtJSIHfcSEAr. ^©«t* 



20 TN&$#i, 8 5 0 , C'C©&^{fcB$ia#EID*ff : "C«. 
S U J 2 <fc <3 fe^ffc^OJIJiflJ© SUJ3 OXHtm&M. 

[0 02 7] 
[^4] 



ni n) 


(no) 


1 0H*Njt (h) 


SttiKA*#(0.10«ii>** 


*««*f* (0.14mm) **« 


SUJ2 


SUJ3 


SUJ2 


SUJ3 


SUJ2 


SUJ3 


60 


0.2 


0.3 


44.0 


84.1 


262 


372 


120 


0.25 


0.4 


102.0 


84.7 


107 


475 


150 


0.35 


0.5 


41.4 


88.1 


144 


417 



[0 0 2 8] «±<D<fc5K, SU J"2«<fc*) S i R^M 

[0 0 2 9 ] L^bte**^, 3 0%?ISil5lDM©^- 
U J 2 £P3 fc TW±» Oiw < , IE** 9 «#JM* 50 



n cwyaa^frra^fi^bAQS* o/c s u j 2 is 
[0030] msatitvt 1 8 0 -cr©fia»R 

0£L/cSUJ 3M <I8*afflfiD £ S U J 2i (El* 
bfttt) <b^^RL^S2 0 0-3 0 0 0 COCtt]^ 
(JraSPSIH 2 h ) Ofci*©«)l»©JSH*-^^-f 
h©£fb*7jVr#> SUJ3a©M«22 0-3 00 , C 



C5) 

7 

iKWRR 1/iSLlS 2 0 0-3 0 0 "CiOMM^f 

■Ctt S U J 2 <fc 5 (fcf W £ . 

[0 0 3 2 ]i4lt KRiaK&Cttl}fe L/c i 

M^SiiffiT-T *»36>6 3 0 0 °C£ rOfiKffiffl 
tBSUJ 3S$£SUJ 2ffl£©ia*c^<t*SS^#tt 

[0 0 3 3 ] H3tH4tC7SLfc3lraiBK», ^3*- io 

■BEWJt»fi<tt«. *W5feWOSU J 31tt. 

h^ilS Jti?St i/cfibg^lli It© 
IBKtt, SU J 2SI<bra DSflttctto tc<D 
[0 03 4]I5it SHl^f>t^f h/cWOWft 

BE£v;l^>lM h (2 1 1 ) E<DXJ§&3MMi<t<Dti3il 
H«*7SL,fc*>©r, X«*ffi«tt2 0 0^U^SU 
J 3»SUJ 2*J:DW<fcoTlr»*. **W 20 

-fhtt, PJD<aK*ffcl>fcSU J 2ilJ: , 3fc2 00°C 
[0 0 3 5 ] ««H**K:*ft#»AT *«fc 5 tt»tt*tt= 

cdt, cne><z>iiKH«:<fcsft»«ecDit<fi 

[0 0 3 6 ] TfffiafSttCCOl^T «5 fctt, »3 fc: 
SU^iatOKilllRK:^^, 1 2 5 
(TCK:2 5 0 0 h«J#L//ci#CDTrffiSE{fc*©»JSte* 

W\ 12 0 °CffiJ#£ r S U J 2 108SAn«R 

U*£^&^^ 1 5 o •c<D?sa^*fl : ^tt, ite* 

CDSU J 2*©«L\ti«IRLttJ:0*>fiTfS. £^ 
[0 0 3 7 ] 4 < 



tfeffi^ 7-190072 
8 



[«5] 





ir£&fl:3s (xiO" s ) 


120 


150 tern 


SUJ2J£An 


4 1 


7 9 


SUJ2&&gft 


4 0 


1 0 i 


siiJ3&An 


3 4 


1 5 0 


suJ3>t&£fl: 


4 0 


1 6 3 



[0 0 3 8 ] 

«AnH>&aKi«tAn««aa:i4*< ufc^An* 
s^r. isaiSiRLtCcfcD. ii^at-xtt^f 

[si] a^^aufc«^^^ti«RL/L/*jio 

[02] BUgfltfb&l 8 0°Cr*CD{Sa«KL^L'/cSU 
J 3i (EW»affltt) iSUJ 2M (0*bffiSO 

a»)SRuias2o 0-3 oo°c^cmmbtct^(Dmm 
[03] «K»fc»i 8 o"c-c©fia*Ru*ufcsu 

J 3ffl (B|cpafl«l) iSUJ 2i (B*bfflS§0 

s^Kufi^ffiisffiiKijaKRoaffi (200-30 

0°C) iCDH^^To 

[04] «K«t»i 8 CCrODffiagEKL^U/cSU 
J 3iH (0*aftl§O iSUJ2i (0*bffi3S!) CDf£ 
«JDlWci *©S»SB©iSaBSK©^{fc*^ 
To 

[0 5] 8WIB<fc»l 8 0'C-C©(Sa«RL*LfeSU 
J 3iB (0*afflSO iSUJ 2iR (B*bffl«> ©tt 
)tiWiv;^>f h (21 1) ®©X»*WS£<D 



(6) 



7-190072 



[HI] 



[112] 



[H3] 



M 



4000 
3000 

2 000 
1500 

1000 
800 
600 
400 




10 



20 30 40 



50 
* 96 



60 



40 ■ 



K 

1 





20t " 310 



280 300 



[H4] 



[05] 



a 




100 20 6- in 



T. B e 



x - 



5. 0- 



g B 100 I6« SOI 

:cc) 



[*KE*t*«R*3 mm 



[an 



[12] 



[13] 



xlO" 
4000 
3000 

* 2000 

!S 1500 

* 1000 
5 800 

* 600 
400 



40 




10 20 30 40 50 60 



£30 

V 
-K 

IK 20 
r< 
I 

+f 

§9 to 




200 500 



^ 64 

o 

« 62 



60 



58 




SUJ2+AS 



200 300 



wm^i - 1 9 0 0 7 2 



[^4} . 1Mb] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



